This study investigates the relationship between coverage area and propagation profile. Most studies on propagation profile do not link the profile with the coverage area of the transmitter and vice versa. Using both coverage area and propagation profile to describe the variations of electric field intensity of propagating wave makes a vivid description of the transmitter performance. This study creates propagation profile from the contour of coverage area of Benue Radio transmitter. Data for the study were collected during a measurement campaign carried out around the transmitter. The data were interpolated to produce a contour of the coverage area. A cross sectional profile elicits from the contour of coverage area at equally spaced eight different vertical plains provides the propagation profiles of the transmitter. This was achieved by transforming the coordinates of the contour of coverage area into distance thus producing a two dimensional plain from a three dimensional contour. Values of coordinates and electric field intensity were taken from some points on the contour and were compared with the equivalent positions on the propagation profile yields the same value of electric field intensity and equivalent position in distance. Similar procedure was carried out on the propagation profile provides the same value of electric field intensity and equivalent positions in terms of coordinates. The study concludes that propagation profiles are cross sectional parts of coverage area.
Introduction
The performance of a radio transmitter is described in terms of the behavior of the electric field intensity of the radio wave generated by the transmitter. This behavior includes but not limited to the variations of the electric field intensity as the wave propagate, and this will finally determined its propagation profile and coverage area. Both are closely connected but are used in different ways to described variations in the signal and the extent of its coverage. Propagation profile is a two dimensional plot of electric field intensity and distance [1] while coverage area is a three dimensional plot of electric field intensity and coordinates of points measurements [2] . Their vertical and horizontal axes represent respectively the signal strength and the distance covered. Propagation profile traces signal along a route or a vertical plane within the coverage area. Coverage area practically covers the landmass the transmitter is licensed to serve and therefore a lot of propagation profiles will be required for a description equivalent to that of coverage area. When the need to fully understand the behavior of the signal along vertical plain arises, propagation profile is most preferable. Each has its distinctive usefulness and plays complementary roles in a vivid understanding of the performance of radio transmitter. This study investigates the relationship and complementary roles of propagation profile and coverage area in describing the performance of radio performance of transmitter of radio broadcasting station.
According to [3] , the competitions between broadcasters to win the interest of the populace necessitate the need to conscientiously measure both the coverage area and the signal quality. A very large coverage area reaching many localities with quality signal and clear reception will provide increased patronage [4] . If the coverage area is large but the quality of the signal is poor in some regions, propagation profile of the signal will be needed to ascertain degree of decay of the electric field intensity along the propagation paths. Reason for a sudden decline in the electric field intensity, such as blockage of radio path by building, can be detected if the location is known [5] . Apart from the good quality and developmental needs provided by the program contents, both coverage area and propagation profile are essentially useful for marketability of broadcasting stations. The higher the values of electric field strength and distance plotted respectively on vertical and horizontal axes, the more the signal fidelity and clarity as well as the propagation distance. This implies wide coverage area with clear signals for the benefit of the listeners.
Most authors used either coverage area or propagation profile to explain the variability of electric field strength around radio transmitter. Coverage areas were employed to study the variability of electric field strength of FM radio [6] , VHF/UHF television [7] transmitters in Niger State and MW radio transmitter in Kaduna State [8] . On the other hand, propagation profiles were utilized to describe the variation in the signal strength of UHF [1] in Ondo State and VHF [9] in Ekiti State.
Material and Methods
According to [10] , electric field intensity measurement along a route with coordinates registration by mobile means preferably portable field intensity meter and handheld Global Position System receiver is the most cost-effective means for establishing a very large coverage area. This method was used to collect data of electric field intensity and coordinates along seven routes around Radio Benue transmitter. Field intensity meter was used to measure electric field intensity and Garmin 38 Global Position System receiver records the coordinates of points of measurement. The parameters of transmitter are presented in Table 1 . GIS software such as arcgis and surfer are commonly used to produce elevation profiles from digital elevation model [11] . This is done by transforming the coordinates into distance while the vertical axis retains the electric field intensity. The data collected were interpolated in surfer to produce contour of coverage area. The contour was thereafter sliced into eight propagation profiles at equally spaced vertical plains of North, East, South, West, 45° West of North, 45° East of North, 45° West of South and 45° East of South. The profiling began at the centre of the contour, which is considered to be transmitter location to eight equally spaced locations at the boundary of the contour. It transforms the coordinates of the contour of coverage area into distance thus producing a two dimensional plain from a three dimensional contour [12] . The coordinates of some points on
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13 the coverage area were selected and the distance between each of these points and the coordinates of the transmitter were calculated to get their equivalent distances on the propagation profiles. This was done to ascertain the utility maintains the varying positions of electric field intensity when converting from coverage area to propagation profile. 
Result and Discussion
The coverage areas plotted for the transmitter is presented in Figures 1 and 2 with a minimum electric field intensity of 0.3 / and an interval of 2.0 / between any two consecutive levels. The profiling was carried out on Figure 1 but was not possible with the wireframe presented in Figure 2 . This is a three dimensional contour having the coordinates as the first two dimensions and electric field level as third the dimension. The electric field intensity is highest at the transmitter location. The data that can be elicited from coverage area are presented in Table 2 . All the propagation profiles show that the electric field intensity is high close to the transmitter and smoothly reduces as distance increases. This is in agreement with the wireframe coverage area presented in Figure 2 . Table 3 presents the values of the electric field intensity at some distances on the propagation profiles thereby revealing the rate of reduction along the sections. These are not obvious on the coverage areas presented in Figures 1 and 2 . The propagation profile along Northern, Southern, Eastern, Western, East of Northern, West of Northern, East of Southern and West of Southern directions are presented in Figures 3, 4 , 5, 6, 7, 8, 9 and 10 respectively. The selected coordinates on the coverage area were found to have the same values of electric field intensity with their equivalent distances on propagation profiles. These are presented in Table 4 . The location of electric field which is expected to be high but flatten out can be traced. The positions of the flatten outs which are conspicuous on the propagation profile can be traced on the coverage area. This is done by transforming the distance on the propagation profile to coordinates on the coverage area as presented in Table 4 . Coverage area presents the total landmass covered by the transmitter while the propagation profile reveals the condition of the signal strength along selected radial. Their roles are distinct and complementary. 
Conclusions
The coverage areas are presented in Figures 1 and 2 while the propagation profiles are presented in Figures 3  to 10 . The data that can be extracted from the coverage area are complementary to those from the propagation profiles. Each play unique role in presenting the performance of radio transmitter. The study concludes that propagation profile is an integral cross sectional part of coverage area and both play complementary roles in vivid description of transmitter performance.
